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MODIFIED CLAIMS (Article 34, PCT) 



^Process for the preparation 
(poly) isocyanate composition 
isocyanate dimer containing 
starting isocyanate monomers 
are borne by sp^ carbon atom^ 
starting reaction medium 
dimerization catalyst, to 
and of not more than 2 00 "C fo 
hours . 

2. Process according to Claim 
starting reaction mediiam 
least SO^C, preferably of at 
than 170 °C. 

3. Process according to Claim 
the reaction mediijm is 
temperature gradient. 

4. Process according to any 
characterized in that the 
minutes, preferably at least 
24 hours, preferably not mors 

5 . Process according to any 
characterized in that 
reaction, the starting monon 
distillation. 

6. Process according to any 
continuous preparation of a 
one isocyanate dimer cont 
characterized in that after 



of a low-viscosity 
comprising at least one 
uretidinedione \anit, from 
n which the isocyanate groups 
, characterized in that the 
heated, in the absence of 
temperature of at least 50 °C 
:: a period of not more than 24 

1, characterized in that the 
aeated to a temperature of at 
least 120°C, and of not more 

characterized in that 
along a decreasing 

the preceding claims, 
ime is at least 5 
and not more than 
hcJurs . 

one of^ the preceding claims, 
the end of the dimerization 
r is removed, in particular by 

one of Claims 1 to 4 for the 
composition containing at least 
aining a uretidinedione unit, 
the dimerization reaction, the 




iinreacted monomers are removed and are recycled into the 
dimerization step. 
;^Process for the preparation of a low-viscosity 
poly functional isocyanate composition containing at least 
one isocyanate trimer containing an isocyanurate and/or 
biuret unit and at least one isocyanate dimer containing a 
uretidinedione unit, from starting isocyanate monomers, in 
which the isocyanate groupA are borne by sp^ carbon atoms. 
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least 80 °C, preferably of 
than 200 °C, advantageously 



and optionally from other mojiomers, this process comprising 
the following steps: 

i) the starting reaction mediixm is heated, in the 
absence of dimerization catialyst, to a temperature of at 

t least 12 0°C, and of not more 
of not more than 170 °C, for a 
period of less than 24 hours, advantageously of less than 5 
hours ; 

ii) the reaction product from step i) containing 
unreacted monomers is reacted with a (cyclo) condensation 
catalyst, oonder (cyclo) trimorization conditions; 

iii) the iinreacted starting monomers are removed 
from the reaction product from step ii) ; 

iv) the low-viscos 
composition comprising at li 
at least one isocyanate dim(sr is isolated 
X'. Process for the preparatio^n \ ^of 
polyfunctional isocyanate oompo; 
one isocyanate trimer con 



ity polyfunctional isocyanate 
east qne isocyanate trimer and 



taininCT 



uretidinedione unit, from 
which the isocyanate groups 



low-viscos ity 
containing at least 
isocyanurate and/ or 
2 0 biuret unit and at least oiiie isocVana^e dimer containing a 

starting isocyanate monomers in 
are borne by sp^ carbon atoms, 
and optionally from other monomers, this process comprising 
the following steps 

nonomers are reacted with 
(cyclo) trimerization or (cydlo) condensation catalyst under 
(cyclo) trimerization or (cycCLo) condensation conditions; 

ii) the reaction prioduct from step i) containing 
unreacted isocyanate monomerls is heated, in the absence of 
dimerization catalyst, to a temperature of at least 80°C, 
preferably of at least 120°G:, and of not more than 200°C, 
advantageously of not more than 17 0°C, for a period of less 
than 24 hours, advantageously of less than 5 hours; 

iii) the unreacted ^tarting monomers are removed 
from the reaction product from step ii) ; 

iv) the low-viscosity polyfunctional isocyanate 
composition comprising at lekst one isocyanate trimer and 
at least one isocyanate dimer 

1 



is isolated. 
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^P: 



.Process for the prepalration of a low-viscosi ty 
polyfunctional isocyanate Obmposition comprising at least 
one isocyanate dimer containing a uretidinedione vmit and 
at least one other compound having a ftmction derived from 
the isocyanate function, starting with isocyanate monomers 
in which the isocyanate groups are borne by sp^ carbon atoms 
and another compoxind compriising at least one f\inction other 
than isocyanate, which is reactive with the isocyanate 
function, this process comprising the following steps j 

i) the starting Reaction medium is heated, in the 
absence of dimerization catalyst, to a temperature of 
greater than at least 8p°C, advantageously at least 12 0 "C, 
preferably at least 130°C, and less than at least 200°C, 
advantageously at least / 17 0*" C, f&r a period of less than 24 
hours, advantageously less than S Jiours; 

ii) the reaction product, *rom step i) containing 
unreacted isocyanate monomers anoYa \compound comprising at 
least one function other than Vhe X^socyanate function, 
which is reactive with the isocyanace function, are reacted 
together, optionally ill the presence 'of a catalyst; 

iii) the isocyanate monomers and, where 
appropriate, the compound comprising at least one function 
other than the isocya;iate function, which is reactive with 
the isocyanate function, are removed from the reaction 
product from step ii) ; 

iv) the polyiunctional 
low-viscosity compris 



mg at 

containing a uretidijjiedione 



function derived from 
.Process for the 



isocyanate composition of 
least one isocyanate dimer 
unit and at least one other 



the isocyanate fionction, 
preparation of 



is isolated, 
low-viscosi ty 

polyisocyanate composition comprising at least one 
isocyanate dimer cont.aining a uretidinedione unit and at 
least one other compoimd containing a function derived from 
the isocyanate functisn, starting with isocyanate monomers 
in which the isocyanate groups are borne by sp^ carbon atoms 
and with another compound comprising at least one function 
other than isocyankte, which is reactive with the 
isocyanate function, J this process comprising the following 
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steps 



i) an isocyanate mon 



comprising at least one function other than an isocyanate 



function, which is reactive 
optionally in the presence ol 



ler is reacted with a compound 



with the isocyanate function, 
a catalyst; 

ii) the reaction miicture from step i) containing 
unreacted isocyanate monomei^s is heated, in the absence of 

temperature of greater than at 
at least 120°C, preferably at 
than 200 °C, advantageously not 
jleriod of less than 24 hours. 



dimerization catalyst, to a 
least 80 °C, advantageously 
least 13 0°C and not more 
more than 17 0 °C, for 



advantageously less than 5 liours; 



iii) the monomers 



and. 



where appropriate, the 
function other than the 
active with the isocyanate 



compoxind comprising at least 
isocyanate function, which is -r-^-- 

function, are removed from the \r\action product from step 

ii); \(\ 

iv) the low-viscosity pddy isocyanate composition 

comprising at least one polUsocyaVate trimer and at least 

isolated^. 

iny one of Claims 7 to 10, 

isocyeaiate dimer is obtained by 

along a decreasing temperature 



one poly isocyanate dimer is 

11. Process according to 
characterized in that the 
heating the reaction medi\jm 
gradient . 

12. Process according to Cls.im 
that the function derived frfc 
carbamate, allophanate, 
isocyanate function. 

13. Process according to Claim 9 for the preparation of 
low-viscosity polyfunctiodal isocyanate composition 
comprising at least one urltidinedione isocyanate dimer, 
and at least one compound having a biuret function, 
comprising the reaction, U step ii) , of isocyanate 
monomers with water. 

14. Process according to Claik 10 for the preparation of a 
low-viscosity polyfunctionLl isocyanate composition 
comprising at least one ur Jtidinedione isocyanate dimer. 



9 or 10, characterized in 
com the isocyanate f-unction is a 
Area, biuret and/or masked 

1 



and at least 



compound 



having a biuret function. 
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comprising the reaction, in sjep 
with water. 

15. Process according to any 
characterized in that, for th< : 
monomers, a compoiind of generajl 



i) , of isocyanate monomers 



one of the preceding claims, 
dimerization of the starting 
formula I : 



(I) 

rdrocarbon-based group having 
the hydrocarbon-based 
chalcogen atoms and 




and n is ^ ititeger ranging from 



this derivative by a reaction 



in which 

R is a mono- or n-valent 
from 1 to 30 carbon atoms, ia whi 
chain can be interrupted by one or 
can bear 1 to 3 OH groups 
1 to 3, 

and/or products derived from 

with a compound bearing an al^hatic isocyanate function, 
is added to the reaction mekium containing the starting 
monomers . I , 

16. Process according to Claim 15, characterized in that the 
said products derived from th4 reaction of the compound of 
general formula I with a compound bearing an aliphatic 
isocyanate function corresponc^ to the general formulae II 
and/or III below: 



CH2O 



/ 



iONHXi 



CH2OCONHX2 
CH2OCONHX3 



CHsOCONX'iX". 



-C - CH20CONX2X"2 

^ CH20CONX'3X"3 



5 in which 

one or more of Xi, X2 and X3 



(II) 



(III) 



represents a group R'-(N=C-0)p 



in which R' is a p-valent 
integer ranging from 0 to 5 
the others representing, 
formula 




aliphatic group and p is an 
lere appropriate, a group of 



R' and p being as defined i±>ov&, 
Ri is R, with the OH group 



10 group 



'-^N C— 0)p (IV) 



ps sTibstituted, where appropriate, 
with a group CONX.H, X, beiig as defined above, 
at least one of NX-.X",, NS'.X", and NXSX'S represents the 



NH 

1 



and p being as defined 



group NXiH or 
being 




(V) 



above, the others representing 



NXi-silyl with Xi as defined above and 
with the OH groups sxabstituted. 



15 appropriate, with a group doNXiH, or 




iy_^N C O) 



(VI) 



R- and p being as defined altove, and 
n is an integer ranging fronk 1 to 3 . 
17. Process according to Clai^m 15 or 

roup substituted with 1 to 3 OH 



Claim 16, characterized 



Claims 15 to 17, 



in that R is a C1-C4 alkyl 
groups . 

18. Process according to aAy 
characterized in that the compound of general formula I is 
selected from pentaerythrit<)l and trimethylolpropane , 
the compounds of general foimulae II and III are selected. 
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from the 



corresponding pentaerythritol 



19. Process according to any 
characterized in that the stf 



one of the preceding Claims, 
irting isocyanate monomers are 



isoi)horone axi6.<-"-jr 
diisocyanate, -^^ T 



bis (isocyanato) cyclohexylmetjn 
methylene diisocyanate . 



15 



20 



25 




and 2-methylpenta- 



.d of general formula I: 



(0 



in which 

R is a mono- or n-val 
from 1 to 3 0 carbon atojns 



from 1 to jsu car£>uii =uww^», ^ — <- 

chain, can be interrupted by one or more obaloogen atoms 

__j _ =T> integer 



for the preparation 
isocyanate monomers 
least 5%, preferably 



>ca^bon -based group having 
.ich the hydrocarbon-has ed 



OH groups. 



and n is 



and can bear 1 to 

ranging from 1 to 3 , „v;r,Ti 
and/or products derived from this derivative ^ 
with a comoound bearing an aliphatic isocyanate f^ctxon, 
of isocyanate dimers from aliphatic 
with a degree of conversion of at 
at least 10%, of the starting 

xeasfc j'o# ^ 

isocyanate functions Lnto uretidinedione functions. 
21. use according to Claim 20, characterized :.n that 



the said products d 



srived from the reaction 



of the 



t-ne saiu. tji-v^-^uiw w.^. _ 

compound of general fUula I with a compound bearing an 
aliphatic isocyanate function correspond to the general 
formulae II and/or lit below: 
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CHsPCONHXi 

CH'zOCONHXz 
CH2OCONHX3 



(I!) 



/cH20C0NXSX"i 
/cH20CONX'2X"2 
CHzOCOhJX'aX-a 



(III) 



in which 

one or more of X,, X, aiid X3 represents a group R'-(N=C=0), 
in which R' is a p-vLlentK^liphatic group and p is an 
, D to sX, 
:.ng, wli^^ appropriate, a group of 



integer ranging from 
the others represent 
formula 



N— 4 



R' and p being as defiined above, 

R is R, with thU OH groups substituted, where 
appropriate, with a group CONX.H, X, being as defined 
10 above, 

at least one of NX',x['„ NX'.X", and NXSX", represents 
the group 




(V) 



R' and p being as def ined' 
a group NX^H or NXi-silyl 
R2 being R, with the 



above, the others representing 
with as defined above and 
OH groups 



substituted, where 



appropriate, with a groutf CONX^H, or 



R' and p being as def iiied 
n is an integer ranging 
for the preparation 
formula X : 



(VI) 



(ove , and 
f ro^i\X to 3 , 
(Df diir\r^. compounds of general 



Co— C=N-^R' N 



in which R' and p ar 
with isocyanate monom 



jtn — — c — o:> 

(X) 

O 



as defined in Claim 20, starting 
irs of general formula VII: 
R' - (N=C=0),,, (VII) 
defined above, with a degree of 
conversion of advanta- jeously 5%, preferably 10% at least 
of the isocyanate funLtions into compounds of formula X. 

22. Use according to Claim- 20 or Claim 21, character- 
ized in that R is a c!-C, alkyl group substituted with 1 
to 3 OH groups .1 

23. Use according Ito Claim 21, characterized in that 
the compound of generil formula I is selected , from penta- 
erythritol and trimetdylolpropane, and the compounds of 



R 



and p being as 



general foxTniilae II ■ 

appropriate, from the corresponding pentaerythritol and 
trimethylolpropane derivatx 



and 



XII are selected 



where 



res as. defined in Claim 21. 



24. use according to Clkim 21, characterized in that 

the reaction for the preparation of the compoxands of 
general formula X from the compoiinds of general formula 
VII is carried out in a reaction medium also comprising 
compounds of general formiJla VIII: 



in which R' and p are ajs defined 
25. Use according tjo Claim 21,"^ 



the compound of general formula I, and/or III and/or III 



bound to a support; 



polySunct 



Low-viscosity 
comprising at least one 
and at least one 
characterized in that 
compound represents at 
least 10 %, preferably 
27. Composition cc 

general formula X : 



lompound 




(VIII) 



Claim 21- 
characterized in that 



in particular a 



ional isocyanate composition 
uretidinedione isocyanate dimer 
having a biuret function, 
the biuret unit containing 
least 10%, advantageously at 
t least 2 0%, by weight. 

sing at least one compound of 



R'-^N— C — O) 



(X) 



in which R' and p are as c 
and at least one compound 



fined in Claim 21, 

f general formula II: 



Ri- 



CflzOCONHXi 
H2OCONHX2 

:Jh20conhx3 



(II) 



in which one or more of X^, and X3 represents a group 
10 -R'-N=C=0 as defined a^ove and the others represent, 
where appropriate, a groiip 



definsd 



R' and p being as 
and Ri is R, with 
appropriate, with a 
15 and n being an integer 
and/or at least one c 



tike 
gro jp 



in which at least one 
represents the group 



R--^N — c — q)p (IV) 

above. 



OH ^Voups substituted, where 
CONXiH defined above , 
from 1 tffi 

of a^s^s-l formula III: 



loiri pound 



CHzOCONX'iXVi 
CH20CONX'2X"2 
CH20CONX'3X"3 

of NX'iX' '1/ 




NX ' 2X ' '2 and NX ■ 3X ' 



I 



R' and p being as defir 
2 0 a group NXiH with Xi as 



ed above, the others representing 
defined above, and 



Rj being R, with the OH gr<bups sxibstituted with a group 
CONXiH or 



NH R— ^N— C— O) 



as defined above, 

and n is an integer ranging from 1 to 3 , 
and/or a biuret compound Obtained from an isocyanate of 
general formula VI as dsfine in claim 21, the said 
composition also being characterized in that it is free 
of dimerization catalyst of phosphine, aminopyridine, 
phosphor amide, organometal lie or tertiary amine type. 
28 .Composition according to Claim 27, characterized in 
that it also comprises f. compound of general formula 
VIII : 




R' and p are as defined absve, 

and/or a compoxind of general formula XIII 



0=C' 
(OCN)p— R'— N, 



R'— {NCO)p 
H— R'— (NCO)p 



(X!!I) 



wherein R" represents H or 
and p are as defined above. 

29 .Composition comprising 
general formula X as de 



hydrocarbon group and 



It least one compound of 
ined in Claim 27 and/or 
optionally one compound ot general formula VIII as 
defined in Claim 2 8 and/olr at least one compound of 
general formula XIII as defined in claim 24, the said 
composition being free of dlmerization catalysts. 
3 0.Compoiind of general fornula III as defined in claim 
16, in which at least one of the groups NX'iX"i, NX'2X"2 
and NX'aX'S represents the jroup of formula V as defined 
above, the others representing a group NXiH with X^, 
X'iX"i, X'2X"2 and X^X-'a as defined in claim 16 and as 
defined in Claim 16, i.e. representing a group R with the 
OH groups substituted, wh jre appropriate, with a group 
CO-NXiH or a group of f ormi; la V, 



31. Compound of formula III 

- the groups NX'iX" 
from a group of general fc 



yas defined in Claim 16. 
in Which : 

NX'2X"2Aand NX'jX'S are selected 
drmula/ NXnH, a group of general 
formula V as defined abo-^e, a\ uretidinedione group of 
formula IV, an isocyanurat« i groub of formula XI : 



I 1 



R'-(Ni=C-=0)p 



(Xi) 



R' and p being as defined ±]p. Claim 16, a biuret group of 
formula XII : 

I 



(OCN)p-R'-N vjH-i'-(NCO), 



(XII) 



R' and p being as defined in 



Claim 16, 



R" represents H or a hydroc Jrbon-based group, 
R, represents the group R wijth the OH groups substituted, 
where appropriate, with a .jroup selected from CONHX,, a 
group of formula VI, a groap of formula VI, a group of 
formula -CO-NH- (group of formula IV), -CO-NH- (group of 
formula XI) and -CO-NH- (gioup of formula XII), with the 
proviso that the compounjis containing at least one 



carbamate group of formula 
and/or allophanate group o 
of formula V) 
selected from a uretidinec 
IV, or -CO-NH- (group 



NXiH, or CONHXiH respectively, 
: formula V, or -CO-NH- (group 
respectivefly, and at least one group 
.ione group of general formula 
of general formula IV) , 



XI, or -CO-NH- 
respectively, and 



(grou; 3 
biure 



respectively, an isocyanJrate group of general formula 



of general formula XI) 
group of general formula XII, 
or -CO-NH- (group of genetal formula XII) respectively. 

32. Compoxinds according I to Claim 30 or Claim 31, in 
which p is equal to 1 | and^ containing 1, 2, 3 or 4 
allophanate groups 

33. Compounds according toVVlaim 3 0 or Claim 31 
characterized in that £■ is\i group selected from a 
group (CH,)„ with n rJnging \r\.m 2 to 8 , optionally 
substituted with a hy<^rocarbo\-based chain optionally 

function, a norbornylmethylene 
ethylene group or a 3,3,5- 
trimethylcyclohexyl metiylene group. 

34. Use of a compositicn according to Claim 27 or Claim 
of a polyurethane coating. 

simultaneous or successive 



bearing 
group , 



an 



isocyanate 
cyclohexylit 



.yisocyanate composition according 
2 9 ; and 



2 8 for the preparation 

35 . Composition for 
application, comprising 

- at least one po! 
to one of Claims 2 6 to 

-a polyol. 

36. Composition accordflng to Claim 35, 
that the polyol 

satisfies the followiig conditions for 
(DE) of 75-80 % by weicfht 

- Mw (weight-average molecular weight) not greater 
than 10,000, advantageous ly not greater than 5000, 



characterized in 
acrylate type which 
dry extract 



i 



10 
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preferably not greater thdn 2000 ; 

- Mn (niimber- aver ate molecular weight) of not 
greater than 5000, advantageously not greater than 3 000, 
preferably no greater thain 800 ; 

- Mw/Mn (dispersitV ratio) of not greater than 5, 
advantageously not greater than 3, preferably not 
greater than 2 ; 

- number of OHs/; 
to 2, advantageously gr 
37 . Composition accord 



sate 
.ng 



.leciLle of greater than or equal 



'han 2 . 

.«xup^».u^^.. - 4o\ciaim 35, characterized in 

that the polyol is a ptlyoJ of polyester type having 100 
% dry extract and a viscosity of not greater than 10,000 
not greater than 5000 mPa.s, 
than 1000 mPa.s, and an Mw of 



mPa . s , advan t ageous ly 
preferably not greater 
between 250 and 8000. 
38. Composition according to one of Claims 3 5 to 37, 
containing a crosslinAing catalyst, which is optionally 
a latent catalyst. | 
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